• 01/1B/2007 18:43 FAX 12129537733 ^ PTO CENTRAL @1002/017 

RECEIVED 
CENTRAL FAX CENTER 

JAN 1 6 2007 

AMENDMENTS TO THE CLAIMS: 

Please replace the claims with the claims provided in the listing below 
wherein status, amendments, additions and cancellations are indicated. 
1-5. (Cancelled) 

6. (Currently Amended) A torque transmission coupling comprising: 

input-output roLary members rotatablv supported to perform input-outPut 
transmission of torque: 

a frictional engagement section provided between flie input-output roiarv 
members to perform torciuc transimission between the input-output rotary members 
bv enforcing fric tional engagement: 

a compressio n member set that comprises a pair of members capable of 
performing relative rotation and that generates thrust through the relative rotation 
between the members to thereby cause the frictional engagement section to perform 
the frictional engagement: and 

a rotary actuator that causes both of the members of the compression 
member set to perform engagement-rotational driving whereby to cau se the relative 
rotation: 

the compression member set is a compression gear set that comprises a pair 
of gears provided as the pair of members, an outerwear engaged v/ith the gears and 
an outer gear sut^twrt for supporting the outer gear, and that conver t an input 
generated bv rotational driving into a compression force in the direction along a 
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fotation axis to thereby cause the firictional engagemen t section to enforce the 
frictional engagement, wherein gear ratios or engagement radii between the pair 
of individual gears and the outer gear arc different from each other: any one oFihe 
pair of gears, the outer gear, and the outer gear support is non-rotatablv supported: 
any other one thereof is rotational ly driven: and the other thereof performs the 
relative rotation: 

the rotary acmator performs the rotational driving: and 
the pair of gears comprise a proximal gear and a distal gear: 
the distal gear being disposed farther from the rotary actuator than The 
proximal gear: and 

the proximal gear being disposed radially inward of said outer geari 
wherein the coupling further comprises: 
an exterior housing: 

a pinion shaft rotatablv connected with the input rotary member: 
the pinion shaft being rotatablv supported within the housing bv a pair of 
axiallv spaced bearings: and 

center axises of each bearing and said pinion shall being mutually angularly 

offset: 

T ^t or quc - tr ansmission cou p ling according to claim 2, w herein: 
the outer gear support is supported to be capable of performing 
constant-angle relative rotation; 

3 fll9(iiun(U i?CU) irCQSI.nrixl 
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an urging member to be interposed between the outer gear support and a 
support body side is provided for biasin)g apainst rotation of the outer gear support 
to in t cr fer e - toTota t i o i r with - an urging ^ brcc fo r the outer gea r suppo r t that rotates 
in the same direction at a time of tlie rotational d r iving by the ro t ary actuato r ; 

the torque transmission coupling further comprises displacement detection 
means that detects a displacement amount when the outer gear support performs 
rotational displacement in resistance with the urging member; and 

an engagement force of the fiictional engagement section is obtained in 
accordance with the displacement amount detected 
the outer gear support comprises: 

first and second radially extending plates disposed on axially 
opposing ends of the outer gear; 

a pin connecting the plates and supporting the outer gear; 
one of the plates including a cutout, the cutout having a first end 
disposed between an inner and outer radius of the plate and the cutout 
extending tangentially from the first end; and 

the urging member being a biasing member that engages the plate 

cutout. 

7. (Cancelled) 

4 nii96iuii(0 {PCi4| [P(:u)}wiitf 



PA6E4f17* RCVD AT 1f16l2007 5:37:06 PM {Eastern Standvd rime]' SVR:USPTO{F](l»'-3(3' DNIS:273II300' CSID:12129537733' DURATION (inM:(l446 



01/16/2007 18:44 FAX 12129537733 



^ PTO CENTRAL 



121005/017 



Docket No, F-8196 Ser. No. 10/816,012 

8. (Currently Amended) A torouc transTnission coupling com prisinG: 

input-output rotary members roiatablv supported to perform inp ut-output 
transmission of torque; 

a frictional engagement section provided between the input-output rotary 
members to perform torque transmission between the input-output rota ry members 
hv enforcing frictional engagement: 

a compression member set that comprises a pa ir of members capable of 
performing relative rotation and that generates thr ust through the relative rotation 
between the members to thereby cause the frictional engagement s ection to pcrfonn 
the frictional engagement: and 

a rotary actuator that causes both of the members of th e compression 
member set to perform engagement-rotational driving whereby to ca use the relative 
rotation; 

the compression member set is a com pression gear set that comprises a pair 
of gears provided as the pair of members, an outer gear engaged with the gears and 
an outer gear support for supporting the outer gear, and that converts an input 
generated bv rotational driving into a compression force in the direction along a 
rotation axis to thereby cause the frictional engagement sectio n to enforce the 
frictional engagement, wherein gear ratios or engage ment radii between the pair 
of individual gears and the outer gear are different fro m each other: anv one of the 
pair of gears, the outer gear, and the o uter gear support is non-rotatablv supported; 

5 Al96flni03 {rC14| {PCU5 }.-ii«J 
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any other one thereof is rotationallv driven: and the other thereof perforros the 

relative rotation; 

the rotarv actuator performs the rotational driving: and 

the pair of gears comprise a proximal gear and a distal gear: 

the distal gear being disposed further from the rotary actuator than the 

proximal gear: and 

the proxiflfial gear being disposed radially inward of sa id outer gear: 
wherein the coupling further comprises: 
an exterior housing: 

a pinion shaft rotatablv connected with the input rotary member: 
the pinion shaft bemg rotatablv supported within the hou sing bv a pair of 
axiallv spaced bearings: and 

center axises of each bearing and said pinion shaft being mutually angularly 

pffeet: 

wherein: 

the rotary actuator performs the rotational driving of the one of the pair of 

gears I 

the outer gear support is non-rotatablv supportedi 
a cam mechanism is interposed between the pa ir of gears: 
the gear ratios or the engagemerit radii between the pair of indi vidual gears 
and the outer gear are different from each other: 

6 uaai (K'l^) rrcOi5 i.wpu 
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A - tuique UAiismission c o up l ing acco r diag to claim 4, whe remr^he outer 
gear support is supported to be capable of performing constani-aaele relative 
rotation; 

an urging member to be interposed between the outer gear support and a 
support body side is provided for biasing against rotation of the outer g ear suptx)rt 
t o interfe r e to ro t a t i o n with an u r ging fo r ce f o r the uuiei gear support that r otates 
in the same dhection at a time o f - th c r o t a ti onal driving by Jie rotary ac t uat o r ; 

the torque transmission coupling funher comprises displacement detection 
means that detects a displacement amount when the outer gear support performs 
rotational displacement in resistance with the urging member; 

an engagement force of the frictional engagement section is obtained in 
accordance with the displacement amount detected; and 
the outer gear support comprises: 

first and second radially extending plates disposed on axially 
opposing ends of the outer gear; 

a pin connecting the plates and supporting the outer gear; 
one of the plates including a cutout, the cutout having a first end 
disposed between an inner and outer radius of the plate and the cutout 
extending tangentially from the first end; and 

the urging member being a biasing member that engages the plate 

cutout. 

7 l8l«Ki«mlXI (FCMH1*CD5) wpd 
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9-19. (Cancelled) 

20. (Original) A torque transmission coupling according to claim 6, 
wherein the rotary actuator and the frictional engagement section are disposed with 
rotation axes rfiereof being aligned with^pach other. 

21. (Cancelled) 

22. (Original) A torque transmission coupling according to claim 8, 
wherein the rotary actuator and the frictional engagement section arc disposed widi 
rotation axes thereof being aligned with each other. 

23-43. (Cancelled) 

44. (Currently AmendedyiTie coupling of claim 45^ further comprising: 
an exterior housing; 

a pinion shaft rotatably connected with the input rotary member; 
the pinion shaft being rotatably supported within the housing by a pair of 
axially spaced bearings; and 

center axises of each bearing and said pinion shaft being mutually angularly 



offset. 



8 



VI'MiiiuUl lUCMI {K05 Kwpa 



PA6Eill17'R(^ATim07S:37:06M[Easten)StandtfdTiiiKr 



01/16/2007 18:45 FAX 



1212953773.3 



^ PTO CENTRAL ©009/017 



Docket No. F-8196 Scr. No. 10/816,012 

45. (Currently Amended) A torque transmission coupling comprising: 

input-output rotary members rotatably supported to perform input-output 
transmiijsion of torque; 

a fiiciional engagement section provided between the input-output rotary 
members to perform torque transmission between the input-ouiput rotary members 
by enforcing frictional engagement; 

a compression member set that comprises a pair of members capable of 
performing relative rotation and that generates thrust through the relative rotation 
between the members to thereby cause the frictional engagement section to perform 
the frictional engagement; and 

a rotary actuator that causes both of the members of the compression 
member set to perform engagement-rotational driving whereby to cause the relative 
rotation; 

the compression member set is a compression gear set that comprises a pair 
of gears provided as the pair of members, an outer gear engaged with the gears and 
an outer gear support for supporting the outer gear, and that converts an input 
generated by rotational driving into a compression force in the direction along a 
rotation axis of the compression member set to thereby cause the frictional 
engagement section to enforce the frictional engagement, wherein gear ratios or 
engagement radii between the pair of individual gears and the outer gear are 
different from each other; any one of the pair of gears, the outer gear, and the 

9 fBI96iim03 |W::i4| {PCOJ^wrpd 
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outer gear support is non-rotatably supported; any other one thereof is rotationally 
driven; and the other thereof performs the relative rotation; 

the rotary actuator performs the rotational driving; and 

the pair of gears comprise a proximal gear and a distal gear; 

the distal gear being disposed further from the rotary actuator than the 
proximal gear; and 

the proximal gear being disposed radially inward of said outer gear; 

the coupling further comprising an exterior housing and the outer gear 
support being supported to be capable of performing constant-angle relative 
rotation and capable of revolving relative to the exterior housing about the rotation 
axis of the compression member set; 

an urging member to be interposed between the outer gear support and a 
support body side is provided for biasing against rotation of the outer gear support 
t o i nte r fe r e to f etation with an urging fo r ce foi the omcr gm 5upp Q rt that rotates 
i n- thc same di r ec t ion at a time o f the r otational driving by (he r o ta r y actuato r; 

the torque transmission coupling fiirther comprising displacement detection 
means that detects a displacement amount when the outer gear support performs 
rotational displacement in resistance with the urging member; and 

an engagement force of the frictional engagement section being obtained in 
accordance with the displacement amount detected; 

the outer gear support comprises: 

10 AtPMinOi (KCtilMi^ l-wpd 
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first and second radially extending plates disposed on axially 
opposing ends of ihe outer gear; 

a pin connecting the plates aiid supporting the outer gear; 

one of the plates including a cutout, the cutout having a first end 
disposed between an inner and outer radius of the plate and the cutout 
extending tangentially from the first end; and 

the urging member being a biasing member that engages the plate 

cutout. 

46. (Previously Presented) A torque transmission coupling comprising; 

input-output rotary members rotatably supported to perform input-output 
transmission of torque; 

a frictional engagement section provided between the input-output rotary 
members to perform torque transmission between the input-output rotary members 
by enforcing frictional engagement; 

a compression member set that comprises a pair of members capable of 
performing relative rotation and that generates thrust through the relative rotation 
between the members to thereby cause the frictional engagement section to perform 
the frictional engagement; and 

1 1 «|1*J6 uia Ua (FCt4| trGDS t.wfx) 



PAGE 11/17 ' RCVD AT 1/1612007 S:37:06 PM [Eastern Standard 



01/16/2007 18:46 FAX 12129537733 •» PTO CENTRAL I2l012/017 



Docket No, F-8196 Ser. No. 10/816.012 

a rotary actuator that causes both of the members of the compression 
member set to perform engagement-rotational drivmg whereby to cause the relative 
rotation; 

the compression member set is a compression gear set that comprises a pair 
of gears provided as the pair of members, an outer gear engaged with the gears and 
outer gear support for supponing the outer gear, and that converts an input 
generated by rotational driving into a compression force in the direction along a 
rotation axis of the compression member to thereby cause the frictional engagement 
section to enforce the frictional engagement, wherein gear ratios or engagement 
radii between the pair of individual gears and the outer gear are different from each 
other; any one of the pair of gears, the outer gear, and the outer gear support is 
non-rotatably supported; any other one thereof is rotationally driven; and the other 
thereof performs the relative rotation; 

the rotary actuator performs the rotational driving; and 

the pair of gears comprise a proximal gear and a distal gear; 

the distal gear being disposed further from the rotary actuator than the 
proximal gear; and 

a press member provided between the frictional engagement section and the 
compression member set, receiving the thrust from the compression member set 
to cause the frictional engagement: 

12 13 u„ 03 irCH] I PC05 | wpj 
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wherein the coupling further comprises a support boss section 
circumferentially provided on an inner circumference of the press member so as 
to be extended toward the distal gear; 

the distal gear is supported relatively rotatable around an outer 
circumferential surface of the support boss section. 

47. (Previously Presented) A torque transmission coupling comprising; 

input-output rotary members rotatably supported co perform input-output 
transmission of torque; 

a frictional engagement section provided between the input-output rotary 
members to perform torque transmission between the ii4)ut-output rotary members 
by enforcing frictional engagement; 

a compression member set that comprises a pair of members capable of 
performing relative rotation and that generates thnist through the relative rotation 
between the members to thereby cause the frictional engagement section to perform 
the frictional engagement; and 

a rotary actuator that causes bodi of the members of the compression 
member set to perform engagement-rotational driving whereby to cause the relative 
rotation; 

the compression member set is a compression gear set that comprises a pair 
of gears provided as the pair of members, an outer gear engaged with the gears and 

13 flidoanOS {PCHI {rC05 l.wpa 
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an outer gear support for supporting the outer gear, and that converts an input 
generated by rotational driving into a compression force in the direction along a 
rotation axi:> of the compression member to thereby cause the frictional engagement 
section to enforce the frictional engagement, wherein gear ratios or engagement 
radii between the pair of individual gears and the outer gear are different from each 
other; any one of the pair of gears, the outer gear, and the outer gear support is 
non-rotatably supported; any other one thereof is rotationally driven; and the other 
thereof performs the relative rotation; 

the rotary actuator performs the rotational driving; and 
the pair of gears comprise a proximal gear and a distal gear; 
the distal gear being disposed further from the rotary actuator than the 
proximal gear; 

wherein the rotary actuator comprises an electric motor and an output shaft 
that is divided from and supports the proximal gear; 

the output shaft is supported to an exterior housing by bearings which are 
disposed in both sides of the electric motor in the direction along the rotational 
axis: 

one end of the output shaft disposed in the compression member set side is 
extended toward the compression member set so as to protrudes from one bearing 
disposed in the compression member set side in the direction along the rotational 
axis, 

14 ni96uo03 <PCHI {rCOS l.wpd 
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the proximal gear is detachebly connected to the one end of the output 

shaft. 
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